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Electroluminescence device, electroluminescence apparatus, and production methods 
thereof 



(57) Provided is a method for producing an electro- 
luminescence device, which comprises steps of making 
a surface of a crystal silicon substrate porous to form a 
porous silicon film, formtng a first electroconductive film 
on the porous silicon film, forming an electrolumines- 



cence film on the first electroconductive film, formtng a 
second electroconductive film on the electrolumines- 
cence film peeling a laminate of the first electroconduc- 
tive film, electroluminescence film, and second electro- 
conductive film Irom the crystal silicon substrate, and^ 
mounting the laminate on a first base material. \ 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 



The present invention relates to an electroluminescence device, an electroluminescence apparatus, and produc- 
tion metnods thereol and. more particularly to an organ.c electroluminescence device and an organic electrolummes- 
cence apparatus that achieve light em.ss.on stable over the long period and with h,gh lum.nance. and production 
10 methods thereof. 



Related Background Art 

The known organic electroluminescence members are, for example, those disclosed in Japanese Laid-open Patent 
75 Application Nos 6-256759, 6-136360, 6-188074, 6-192654. and 8-41452. 

It is also known that these organic electrolum.nescence members are driven by thin film transistors, for example, 
as described in Japanese Laid-open Patent Application No 8-241048 

The emission luminance of the organic electroluminescence members was, however, not sufficient, when com- 
pared with CRT (cathode-ray tube) represented by a Braun tube. 
20 in addition the emission time is greatly decreased when the organic electroluminescence member ,s exposed to 

the atmosphere, particularly to the atmosphere containing even a small amount of water, during a film-forming step 
thereof This was a great hindrance against practical use thereof. 

Particularly because emission of light of the three primary colors, red, green, and blue, was necessary for full- 
color display three types of organic electroluminescence films for emitting the respective colors were prepared and 
25 orgamc electroluminescence devices of a predetermined pattern wore produced employing the photolithography proc- 
ess used in the process technology for production of color filters S,nce the photolithography process had to be earned 
out in the atmosphere and s.nce this process was often earned out under a wet condition, there was the problem that 
the patterning by the photolithography process was substantially not applicable to the organic electroluminescence 

30 m3 Tis1hus the present status that the electroluminescence devices capable of emitting the three primary colors on 
a single substrate are not put in practical use yet. 

SUMMARY OF THE INVENTION 

An ob]ect of the present invention is to provide an electroluminescence device, solving the above problems, and 
oarticularlv a production method of the electroluminescence device. 

Another object of the present invention is to provide a production method of electroluminescence device by which 
organic electroluminescence devices capable of emitting the three primary colors can be formed on a s.ngle substrate 
and by which continuously stable and high-luminance light emission is realized over the long period. 

Still another obiect of the present invention is to provide a production method of organic electroluminescence 
device in which for forming organic electroluminescence devices capable of emitting the three primary colors on a 
single substrate, the all steps can be earned out in vacuum, in a pressure-reduced space, or tn a dry nitrogen atmos- 
phere without exposure to the atmosphere. 

Still another object of the present invention is to prov.de an electroluminescence device and an electrolummes- 
*s cence apparatus achieving high-luminance light emission, and production methods thereof. 

Still another ob|ect of the present invention is to provide an electroluminescence device and an electrolumines- 
cence apparatus in which organic electroluminescence devices capable of emitting the three primary colors are formed 
on a single substrate and wh.ch achieve continuous, stable, high-luminance light emission over the long period and 
production methods thereof. 

so Still another object of the present invention is to prov.de an organic electroluminescence device and an organic 

electroluminescence apparatus produced in such a way that, for forming organic electroluminescence devices capable 
of emitting the three primary colors on a single substrate, the all steps can be earned out in vacuum, a pressure-reduced 
space or in a dry nitrogen atmosphere without exposure to the atmosphere, and production methods thereof. 

First the present invention has the first feature of a production method of electroluminescence dev.ee compr.s.ng 

55 steps of making a surface of a crystal silicon substrate porous 10 form a porous silicon film; forming a first electrocon- 
ductive film on the porous silicon film: forming an electroluminescence film on the first electroconduct.ve film; form.ng 
a second electroconductive film on the electrolum.nescence film: peeling a laminate of the first elect roconductive layer, 
the electroluminescence film, and the second electroconductive film from the crystal silicon substrate; and mounting 
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the laminate on a first base material. 

Second the present invention has the second feature of a production method of electroluminescence device com- 
prising steps of: making a surface of a crystal silicon substrate porous to form a porous silicon film forming a first 
electroconductive film on the porous silicon film: forming an electroluminescence film on the first electroconductive 

5 film: forming a second electroconductive film on the electroluminescence film: peeling a laminate of the first electro- 
conductive layer the electroluminescence film, and the second electroconductive film from the crystal silicon substrate: 
mounting the laminate on a first base material: and then repeating the all foregoing steps one or more times except 
for using an electroluminescence film of a different kind from the first mentioned electroluminescence film. 

Third, the present invention has the third feature of a production method of electroluminescence device comprising 

10 steps of: forming a first electroconductive film on a first base material (for example, a single crystal silicon substrate, 
a single crystal silicon substrate having a polycrystal silicon film on a surface thereof, or the like) having a peeling layer 
(for example, a porous silicon film or the like) so as to keep the first electroconductive film in a close fit with the peeling 
layer: forming an electroluminescence film on the first electroconductive film; forming a second electroconductive film 
on the electroluminescence film: peeling a laminate of the first electroconductive film, the electroluminescence film, 

is and the second electroconductive film from the first base material; and bonding the laminate onto a second base 
material prepared separately. 

Fourth, the present invention has the fourth feature of an electroluminescence device comprising: a first electro- 
luminescence member having a first anode, a first cathode, and a first electroluminescence material interposed be- 
tween the first anode and first cathode: and a second electroluminescence member having a second anode overlaid 

20 on the first electroluminescence member, a second cathode, and a second electroluminescence material interposed 
between the second anode and second cathode, wherein the first anode and second anode are connected to each 
other and wherein the first cathode and second cathode are connected to each other. 

Fifth, the present invention has the fifth feature of an electroluminescence device comprising: a first electrolumi- 
nescence member having a first electrode, a first electroluminescence material connected to the first electrode, and a 

25 second electrode connected to the first electroluminescence material; and a second electroluminescence member 
having a third electrode overlaid on the second electrode of the first electroluminescence member with an insulating 
layer in between, a second electroluminescence material connected to the third electrode, and a fourth electrode con- 
nected to the second electroluminescence material, wherein the first electrode and the third electrode are connected 
to each other and the second electrode and the fourth electrode are connected to each other, and wherein the first 

30 electrode and the fourth electrode are insulated from each other and the second electrode and the third electrode are 
insulated from each other. 

Sixth, the present invention has the sixth feature of an electroluminescence apparatus comprising electrolumines- 
cence devices arranged along plural rows and plural columns, each the electroluminescence device comprising a first 
electroluminescence member having a first electrode, a first electroluminescence material connected to the first elec- 
ts trode and a second electrode connected to the first electroluminescence material; and a second electroluminescence 
member having a third electrode overlaid on the second electrode of the first electroluminescence member with an 
insulating layer in between, a second electroluminescence material connected to the third electrode, and a fourth 
electrode connected to the second electroluminescence material, the electroluminescence devices having such a de- 
vice structure that the first electrode and the third electrode are connected to each other and the second electrode and 
-to fourth electrode are connected to each other and that the first electrode and the fourth electrode are insulated from 
each other and the second electrode and the third electrode are insulated from each other, the electroluminescence 
apparatus comprising first wires, each first wire being a common wire for connecting the first electrodes of the elec- 
troluminescence devices on one of the rows, and first driving means for driving the first wires, the apparatus further 
comprising second wires, each second wire being a common wire for connecting the fourth electrodes of the electro- 
4 5 luminescence devices on one of the columns, and second driving means for driving the second wires. 

Seventh, the present invention has the seventh feature of an electroluminescence apparatus comprising electro- 
luminescence devices arranged along plural rows and plural columns, switching devices connected to the respective 
electroluminescence devices, gate wires, each gate wire being a common wire for connecting gales of swilchmgdevices 
on a row, and source wires, each source wire being a common wire for connecting sources of switching devices on a 
50 column, each the electroluminescence device comprising a first electroluminescence member having a first electrode, 
a first electroluminescence material connected to the first electrode, and a second electrode connected to the first 
electroluminescence material: and a second electroluminescence member having a third electrode overlaid on the 
second electrode of the first electroluminescence member with an insulating layer in between, a second electrolumi- 
nescence material connected to the third electrode, and a fourth electrode connected to the second electrolumines- 
55 cence material, the electroluminescence devices having such a device structure that the first electrode and third elec- 
trode are connected to each other and the second electrode and the fourth electrode are connected to each other and 
that the first electrode and the fourth electrode are insulated from each other and the second electrode and the third 
electrode are insulated from each other, the electroluminescence apparatus further comprising a common wire for 
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t nQ tn e f,rst electrode ot the e ,ectro.um,nescenc e dev,=e to each dra,n of the sw.tching dev.ce and .or connecting 
,T ^electrodes o, the e^rolum^nce method of electroluminescence device corn- 

Eighth, the present invention has the e. ght fe; ' ur J^ a p us to form a tirst porous s.licon film, formmg 

pnsing: a first step of making a surface of a first crystal s ^ s ^^ a * elecUolumineS cence film on the f.rst electro- 
S first electroconducve film on the first f.rst electroluminescence film: a second step of 

conductive film, and form.ng a second e ectroconduc ,ve t m ^ form , ng a thlrd 

m ak,ng a surface ot a second crystal silicon substrate po ous t , lo e|ectroluminescen ce Mm on the third elec- 
electroconductive film on the second porous s.l.con Wm [°2ZTo7econ6 electroluminescence film, a third step of 
troconductivefilm, and forming a fourth etecl-oconduc ~ e ^^ sub8trate . pr0 duced in the first step and the 
overlaying the second e'ect~cc«d^ con subsUate wjth an lnsulator in between, 

second step, on the fourth e.ectroconductive Mm o the se anQ connecting the seC ond election- 

step of bonding the laminate onto a first base material 
BRIEF DESCRIPTION OF THE DRAWINGS 

seen. v,.» o, a — W . P~- *» - *- — - — " ~ 

'aTcZa, v,.w ,o « a «*. wn.r, an ITO ,*» o. ^spar.n. « i. ^ - »» «"»™» 

shown in Fig 1 ; P1 fi[ = nlaced on the ITO film shown in Fig. 2; 

Fig . 3 is a sectional view to illustrate a state where ™J^£*Z£™ is doposited on the EL film shown in 

Fig. 4 is a sectional view to illustrate a state where a counter electrode layo 

F,g. 5 is a perspective view to illustrate an example of a bonded substrate; ^ 
Fig. 6 is a perspective view to illustrate an ^^^^^^e present invention; 

z » pasLe ma,rix dnve used ,n ,he present 

invention; „„H Q rtc nf thp rpsoective signals used in Fig. 8: 

Fig'l'l I a perspective view to illustrate another example o, the bonded substrate used ,n the present invention. 
Fig. 12 is a sectional view of the bonded s "borate* '™ » £ ma{ux used in tne prese nt invention; 
Pig 1 3 is an equivalent circuit diagram of an EL apparatus for active matrix 
Fig 1 4 is a plan v.ew of a TFT substrate used in the present invention, 
Fig. 15 is a sectional view along line A-A" of Fig. 14, 

Fig. 16 is a sectional view along line B-B' of F, 9j* produced in the present invention; 

another example of the EL film illustrated in 3 „lustrated in Fig. 18; 

Fig. 1 9 is a detailed sectional view of *^^Z> W^ silicon substrates in one step in another 
Fig 20 is a sectional view to show a bonding state ot two sing y 

— and an el dev,ce °* the tandem structure 

thereon ,n one step in another production method of the P"^^" . |nventlon: and 

Fig. 22 is a sectional view o, an EL device using ^ produced ,n the present mvent.on 

Fig 23 is a sectional view ol another EL apparatus for active matrix ariv p 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention w„l be described according to examples thereof. In the present specification electrolum,- 

55 nescence will be denoted by "EL." 
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(Example 1) 

in a production method of EL dev.ce according to this example, a porous Si layer 1 2 was f,rs, formed by 
( anod IC oxidation) of single-crystal Si (s.hcon) substrate 11 having an uneven surlace^as shown in Fia 1 This method 
or forming the porous S. layer 12 by the anod,z,ng process is well known (for example. OYO BUTURI . Vol 57^No 
1 p 710 (1988)) For example, in the case where the current density is 30 mA and an anodizing so ut on s F £ 
C H c OH - 1 1 the thickness of the porous S, layer obtained is 5 to 50 urn and the porosity thereof ,s 1 0-50 %. From 
,hf v?wp"o n, of repetitive use of the s.ngle-crysta, Si substrate 11 the thickness o, this porous Si layer 1 2 . desirably 
as thin as possible in order to reduce decrease in the thickness of this sing.e^rystal Si substrate 1 1 and ,n turn increase 
fhe number o applicable times: the thickness is preferably 5-1 5 um. For example, the thickness of the porous S, laye 
12 is dtermTneS to be about 10 pm. The single-crystal S, substrate 11 is desirably of the p-type from the viewpoint 
that the ^porous S, layer 12 is formed thereon by anodiza«,on: however, the porous Si layer 12 can also be formed even 
on thp =;uh<;trate of the n-tvpe, depending upon condition setting. 

lie sSace unevenness of the single-crystal Si substrate 11 is made, for exampie, corresponding to the s.ze and 
density o?p?els in a P p.icat,on to the ELd,sp,ay In the case of application to the color EL devices, the p.tch of protons 

' S "In^ig^tThTpUections; set to a value greater than the value of the thickness o, the porous S, layer 12, 

^"^T^Z^S?™ posited in the thickness of 10 nm on the porous S, layer 12 of Fig. 1 by 

"Then °L S, substrate with this ITO film 21 was fixed on a substrate holder of a commercially available evaporation 
system Tavatlabte from ULVAC JAPAN, Ltd.). 200 mg of N. N-b,s (3-methyl P henv,)-N, N'-diphenyl [1 , 1 '^Pher^^ 
1m neVlPD) was put on a res.stance-heat.ng boa. of molybdenum, 200 mg of 4, 4'-b,s (2, 2^diphenylv,ny) biphenyl 
?DPVB0 was Put on another molybdenum boa,, and a vacuum chamber was evacuated to the pressure of IX 10* 
Pa Anor that the above boa. with TPD thereon was heated to 21 5-220 °C to evaporate TPD at ho evaporation rate 
of 0 1-0 3 nm/s on ,he Si substrate, .hereby depositing a hole injection layer 31 in the thickness c, 60 nm as shown in 
Rg 3 Without taking this out of the vacuum chamber, DPVB, was evaporated from the other boat to deport. j tagM 
emittL laver 32 in the thickness of 40 nm on the hole injection layer 31 The evaporation conditions were as follows. 
tTe ?ZeTu« fol t?. boat was 240 °C, the evaporation rate was O 1-0 3 nm/s, and the temperature of the substrate 
was oom temperature This was taken out of the vacuum chamber and a mask o, stainless steel was mounted on the 
Tht emm ng'ayer Then the substrate was again set on the substrate holder. Then 200 mg o, tris (8-quino.,no0 alu- 
mfnumTS was put on the molybdenum boat and the boa. was set in the vacuum chamber. Further, 1 g of magnes um 
nbbon ias'puTon the res.stance'heating boat of molybdenum and 500 mg o, silver w,re on another basket of tungsten. 

Then ThTeTf;rrT h e™m U ch:mber was evacuated down to 1 X «H Pa and the boat with A,g was heated up to 
230 °C hereby evaporating an Alq 3 layer 33 at the evaporation rate of 0.01 -0 03 nm/s up to the thickness of 20 nm. 

As a ^esuU a laminate of the rSe Section layer 31 . light emitting layer 32, and Ala, layer 33 forming the EL layer 
^ wa? formed on the ITO film 21 of transparent electrode on the porous Si layer 12. 

FuZ s£e was evaporated at the evaporation rate o, 0 01 nm/s, and at the same time as it. magnes.um , was 
evaooratec at the evaporation rate of 1.4 nm/s from the other molybdenum boat, by the resistance heating method^ 
An Sod 1 Lis o, magnes.um and silver was evaporated in the thickness of 150 nm on the EL layer 3 
lertte above conditions, thus forming a counter electrode layer 41 of Fig. 4. ^" ^^^^^g J 
dry nitrogen while applying voltages thereto at intervals of 0. 5 V for 5 seconds each from 0 V to 1 0 V and from 0 ytolOV 

T 3a b^ded substrate 51 shown in Fig. 5 was held in a dry nitrogen chamber. On th.s occasion, electrodes 52 
of a metal Sver aluminum, gold, platinum, copper, or the like) were preliminarily placed ,n stripe patterns on he 
ibsuate si n correspondence to positions o, the projections produced as described above, and adhesive electric 
Jonnec "on members 53. which were of a thermosetting elec.roconduct.ve adhesive or an ultraviolet or electron beam 
c^'ble elecTroconductive adhesive, were further placed a. the same pitch as that of the projections described above, 

° n members 53 are obtained by us.ng an electrically conductive 

electrically conductive particles such as carbon particles, silver particles, or copper particles -e dispersed in an epoxy 
based or phenol-based thermosetting adhesive or an u.trav.ole. o, electron beam curable adhes ve •W^*^* 
hosivc onto the str,pcd mcta, electrodes 52 by a screen printing method, an offset printing method, or a dispenser 

applying method, and drying it. 0 _ minr .. 

The electrically conductive adhesive described above may contain a silane coupling agent such as ^2-am,noe- 
,hyl)-3-am,no P ro P y.methyldimethoxysilane, N-(2-am,noethyl)-3-amino P ro Py ltnme.hoxys,.ane, 3 - a ^ r ^^ 
oxysilane 3-aminopropylmethyldiethoxys.lane. or 3-glycidoxypropyltnmethoxysilane, for enhancing mterfacial adhe- 



sive strength 
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Then the single-crystal Si substrate 11 produced in Fig 4 was transferred from the vacuum chamber into the dry 
nitrogen chamber in which the bonded substrate 51 described above was set and was held at a predetermined position 
in the dry nitrogen chamber. 

Then the substrate 11 was f;xed on an arm preliminarily mounted in the dry nitrogen chamber, and the arm was 
5 moved up to a position to face the bonded substrate 51 produced in Fig 5 so that the counter electrodes 41 on the 
single-crystal Si substrate 11 were located opposite to the adhesive electric connection members 53 on the bonded 
substrate 51. Then the Si substrate 11 and the bonded substrate 51 were overlaid in a close fit on each other. 

Then adhesion between the two substrates 11 and 51 was conducted through the adhesive electric connection 
members 53 under predetermined conditions (by application oi heat or by exposure to ultraviolet rays or an electron 
10 beam). 

Then stresses were imparted on the both substrates 11 and 51 in parallel to each other so as to peel the two 
bonded substrates 11 and 51 from each other at the border of the porous Si film 12. As a result, the two substrates 11 
and 51 were peeled from each other through the porous Si film 1 2, whereby the laminate of the counter electrode layer 
41 , EL layer 3 and transparent electrode ITO film 21 was transferred onto the adhesive electric connection members 

75 53 oi the bonded substrate 51. On this occasion, it is preferred to perform such a pre-operation as to facilitate the 
peeling step, for example, by driving a wedge into the porous Si film 12 before the peeling. 

Thereafter, the bonded substrate 51 after the peeling was carried into a mechanical polishing chamber filled with 
dry nitrogen, and the porous Si film remaining on the transparent electrode iTO film 21 after the peeling was removed 
by a mechanical polishing machine with polishing cloth on a pad. 

20 Then another opposite bonded substrate 61 illustrated in Fig. 6 was set in the dry nitrogen chamber. This opposite 

bonded substrate 61 was preliminarily provided with such stripes of ITO film as to intersect with the longitudinal direction 
of the stripes of the aforementioned striped metal film 52, at positions where the positions of the polished, transparent 
electrode ITO films 21 on the bonded substrate 51 after the peeling were opposed. 

Further, an epoxy-based adhesive or a phenol-based adhesive as a sealing adhesive was preliminarily applied 

2S around the opposite bonded substrate 61 by the screen printing method or the dispenser applying method. 

The bonded substrate 61 provided with the EL layer 3, produced in the previous step, was carried into this dry 
nitrogen chamber, and the two bonded substrates 51 and 61 were overlaid on each other by predetermined arm op- 
eration so that the stripes of ITO film 62 were opposed to the transparent electrodes of ITO film 21 transferred on the 
bonded substrate 51 Then the two substrates 51 and 61 were kept under heat and pressure to be sealed and bonded 

30 by the sealing adhesive 

(Example 2) 

An EL apparatus for passive matrix drive was produced by the same method as in Example 1 except that a smgle- 
35 crystal Si substrate with a smooth surface replaced the single-crystal Si substrate with the uneven surface used in 
Example 1 and that the porous film was formed by placing a mask covering only positions corresponding to the de- 
pressions during the anodization for formation of porous Si film and anodizing only the positions corresponding to the 
projections 

The apparatus produced in this example achieved continuous high-luminance emission over the period of 20 or 
-to more days to show good EL emission display of moving picture. 

(Example 3) 

An EL apparatus for passive matrix drive was produced according to the same method as in Example 1 except 
-*5 that the single-crystal St substrate used in Example 1 was replaced by a substrate in which a polycrystal Si film was 
formed on an insulating film of Si0 2 on a surface of a single-crystal Si substrate. 

The apparatus produced in this example showed good EL emission display of moving picture based on continuous 
high-luminance emission over the period of 20 or more days. 

so (Example 4) 

An EL apparatus for passive matrix drive provided with three-primary color emitting EL devices, PEL, GEL. and 
BEL. was produced by setting the pitch of the projections of the uneven single-crystal Si substrate used in Example 1 
three times longer, and repeating the steps of Example 1 three times, using the EL material for emission of red light 
55 (REL), the EL material for emission of green light (GEL), and the EL material for emission of blue light (BEL). 

The apparatus produced in this example was driven to show display of moving picture by full-color EL emission, 
and it achieved continuous high-luminance display over the period of 20 or more days 
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(Example 5) 



The same substrate as the single-crystal S, substrate illustrated in Fig 4 in Example 1 was produced and was 
carried into the dry nitrogen chamber by the arm A bonded substrate 111 illustrated <n F,g. 11 was preliminarily set ,n 

ThTbonded substrate 111 had through holes 112 at the positions corresponding to the promotions of the single- 
crystal Si substrate Each of these through holes 112 was charged with an electrically conductive paste agent 121, 
which became the adhesive electric connection members, in a heap as illustrated in Fig. 1 2 on the top and bottom sides 

This bonded substrate 111 was overlaid on the single-crystal Si substrate illustrated in Fig. 4 so that the through 
holes 121 and counter electrodes 41 were opposed to each other and the two substrates were kept under pressure 



and heat. 



Then the bonded substrate 111 was peeled through the porous Si film 12 on the s.ngle-crystal Si substrate 11 
whereby the laminate of the transparent electrode ITO film 21 , EL layer 3, and counter electrode layer 41 was transferred 
to the side of the bonded substrate 111. « f 
is Then an adhesive electric connection member 1 31 was placed on each drain electrode pad in a TFT substrate of 

Fiq 13 to Fig 16 mounted in the same dry nitrogen chamber. The bonded substrate 111 and TFT substrate were 
overlaid on each other so that the adhesive electric connection members 1 31 on this TFT substrate and the conductive 
paste heaps 121 on the bottom surface 1 22 of the aforementioned bonded substrate 111 were opposed to each other, 
and the two substrates were kept under pressure and heat, thereby fixing the two substrates through the conductive 

20 electric connection members 1 31 

Then the same substrate as the bonded substrate 6 1 illustrated in Fig. 6 was also set in the same chamber. Sealing 
adhesive 117 was applied around this bonded substrate 61, and the two substrates were overlaid on each other so 
that the striped ITO film 62 on this bonded substrate 61 and the transparent electrode ITO film 21 of the laminate 
transferred to the top surface 1 23 side of the bonded substrate 11 1 bonded to the TFT substrate were opposed to each 
25 other Then the two substrates wore kept under pressure and heat to be fixed and sealed. 

Fiq 1 3 is a schematic diagram of active matrix four-terminal TFT-EL devices A device of each pixel includes two 
TFTs a storage capacitor, and an EL device. A principal feature of the four-terminal type is the capability of separating 
an addressing signal from an EL excitation signal. The EL device is selected through the logic TFT (T1 ) and excitation 
power to the EL device is controlled by the power TFT (T2) The storage capacitor makes it possible to keep the 
30 excitation power staying in the addressed EL device once selected. Thus the circuit permits the EL dev.ee to operate 
at the duty cycle close to 100 %, ignoring the time assigned to addressing. 

Gate lines Y Y n are preferably a lot of wires, for example 640 wires or 1120 wires, to which gate pulses are 
applied in order. The gate pulses may be of either interlace scanning or non-interlace scann.ng. 

Source lines X h X i+1 , X u2 are preferably a lot of wires, for example 840 wires or 1280 wires, to which information 
35 siqnal pulses of a voltage set according to image data are applied in synchronism with the gate pulses 

In the drawing REL designates red-emitting EL, GEL green-emitting EL, and BEL blue-emitting EL; mformat.on 
signal pulses of red are applied to the source line X, green information pulses to X l+1 , and blue information pulses to 
X u9 . This achieves the full-color display. 

Fiq 1 4 is a plan view to show a typical example of TFT substrate 141 according to the present invention. TFT 1 
40 corresponds to T1 of Fig. 1 3, TFT 2 to T2 of F.g 1 3, capacitor 142 to Cs of Fig 1 3, and dra.n electrode pad 143 to an 
electrode connected to the drain of T2 in each EL of Fig. 13 

Fiq 15 is a sectional view along line 15-15 of Fig. 14. Fig. 16 is a sectional view along line 1o-16 of Fig. 14. 
TFT 1 and TFT 2 used in the present invention have such transistor structure that source bus 1 51 on glass substrate 
156 is connected ton- polys.l.con, the dra.n ton- polys.licon, PECVD (plasma-enhanced CVD)152-Si0 2 film 154 are 
45 placed as a gate insulating film on either s.de of the .-type polys.l.con f.lm, and the gate bus 1 53 ,s connected to n* 
polysilicon. Further, pass.vat.on film 155 .s so arranged as to cover the port.ons except for the connect.on port.on of 
the drain electrode pad 143. 

The present invention is not limited to the aforementioned transistor structure, but may adopt either the stagger 
structure or the coplanar structure us.ng amorphous silicon or microcrystall.ne silicon semiconductors 
so The present invention can be applied to MOS transistors of the SOI (silicon on insulator) structure using crystal 

S "' C The capacitor Cs is composed of a pair of capacitor electrodes 161 and 162, and SiO, film 154 interposed between 
the pair of capacitor electrodes as shown in Fig. 16. The capacitor electrode 161 is a film formed of Al or the like and 
connected to the ground bus, while the capacitor electrode 162 is a film formed of n* polysilicon and connected to the 
55 drain of TFT 2. 

The gate bus 153 and source bus 151 are preferably chromium/aluminum layered wires. 
The passivation film 155 is preferably a film of silicon nitride formed by plasma CVD 

A metal film of aluminum, silver, or the like can be used as the drain electrode pad 143 in order to provide it with 
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reflecting performance but a transparent conductive film such as ITC or ZnO may also be applied 
Fig 17 is a sectional view of an EL apparatus using the TFTs produced in this example 

The EL apparatus for active matrix drive produced in this example was driven for display and achieved the display 
of moving picture based on continuous light emission of 80 or more cd/m 2 over the period of 20 or more days. 

5 

(Example 6) 

An insulating film 42 such as Si0 2 film, Si 3 N 4 film, or Ti0 2 film was further deposited as illustrated in Fig. 18 on 
the transparent electroconductive film 41 shown in Fig. 4, used in Example 1 , by the film-forming technology such as 
io sputtering. 

Fig 19 illustrates the detailed structure of a projecting portion shown in Fig. 18 and shows a state in which an 
exposed portion 51 of the transparent electroconductive film 12 and an exposed portion 52 of the transparent electro- 
conductive film 41 are formed by polishing the surface of the projection after provision of the insulating film 42 shown 
in Fig. 18 and flattening the surface thereof. 
75 The surface of a projection of the single-crystal Si substrate 11 corresponding to the exposed portions 51 and 52 

isalsopreferably provided with small projecting portions having respectively predetermined heights. The predetermined 
heights are suitably set so that the height of the projecting portion corresponding to the exposed portion 51 is higher 
than the height of the projecting portion corresponding to the exposed portion 52 by a height equal to the total of the 
thickness of the EL layer 3 and the thickness of the transparent electroconductive film 41 . 
20 The above polishing can be conducted by a planarizalion process normally used in the ordinary lens polishing 

step or polishing step of semiconductor device. 

In the method of the present invention the next step is producing the same single-crystal Si substrate 71 as the 
single-crystal Si substrate 1 1 shown in Fig. 1 9. A pair of eledtrodes used in the single-crystal Si substrate 71 are suitably 
determined as follows; one electrode is a reflective metal film 73 on the porous Si film 72 side, and the other electrode 
25 js a transparent electroconductive film 75 outside. 

Porous Si film 72, EL layer 74, insulating film 76, and exposed portions 77 and 78 are formed by repeating the 
same method as described above. A suitable material for the reflective metal film 73 described above is an alloy of Ag 
and Mg. 

The single-crystal Si substrates 11 and 71 are located opposite to each other so that the exposed portions 51 , 77 
30 and the exposed portions 52, 78, respectively, are electrically connected with each other and they are overlaid on 
each other If on this occasion the insulating films 42 and 76 of the single-crystal Si substrates 11 and 71 are processed 
by the corona discharge process to produce electric charge with one positive and the other negative, connection be- 
tween the two substrates 11 and 71 will be further enhanced by electrostatic bond 79. 

Fig. 21 illustrates the structure achieved after the single-crystal Si substrate 71 was peeled through the porous Si 
35 film 72 from the state of the overlaid single-crystal Si substrates 11 and 71 illustrated in Fig 20. In the structure illustrated 
in Fig. 21, the two independent EL layers 3 and 74 are electrically in series connection and compose the laminate 
structure. Therefore, the anodes of the EL layers 3 and 74 can be the transparent electroconductive film 21 and trans- 
parent electroconductive film 75 while the cathodes can be the transparent conductive film 41 and reflective metal film 
73; and vice versa. 

40 Then the bonded substrate 51 shown in Fig. 5 was held in the dry nitrogen chamber. In this case, the substrate 

51 had the stripes of electrode layer 52 of a metal (silver aluminum, gold, platinum, copper, or the like), preliminarily 
placed in correspondence to the positions of the projections produced as described above and the adhesive electric 
connection members 53, which were of a thermosetting electroconductive adhesive or an ultraviolet or electron beam 
curable electroconductive adhesive, were further arranged at the same pitch as that of the projections described above, 

45 on the respective stripes of metal electrode layer 52. 

Then the single-crystal Si substrate 11 produced in Fig. 21 was transferred from the vacuum chamber into the dry 
nitrogen chamber in which the above-stated bonded substrate 51 was set, and was held at a predetermined position 
in the dry nitrogen chamber. 

Then the substrate 11 was fixed on the arm preliminarily mounted in the dry nitrogen chamber and the arm was 
50 moved up to the position to face the bonded substrate 51 produced in Fig. 5 so that the reflective metal films 73 on 
the single-crystal Si substrate 11 of Fig 21 were located opposite to the adhesive electric connection members 53 on 
the bonded substrate 51 Then the Si substrate 1 1 and the bonded substrate 51 were overlaid in a close fit on each other. 

Then adhesion between the two substrates 11 and 51 was achieved through the adhesive electric connection 
members 53 under predetermined conditions (by application of heat or by exposure to ultraviolet rays or an electron 
55 beam). 

Then stresses were imparted on the both substrates 11 and 51 in parallel to each other so as to peel the two 
bonded substrates 11 and 51 from each other at the border of the porous Si film 12 As a result, the two substrates 11 
and 51 were peeled from each other through the porous Si film 1 2, so that EL devices of the tandem structure, in which 
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the first EL device comprised of the reflective metal films 73 the EL layer 74 and the transparent electroconductive 
film 75 and the second EL device comprised of the transparent electroconductive films 21 41 and the EL layer 3 were 
connected in series were transferred onto the adhesive electric connection members 53 on the side of the bonded 
substrate 51 as shown in Fig 22 On this occasion it is preferred to perform such a pre-operation as to facilitate the 

5 peeling step, for example by driving a wedge into the porous Si film 12 before the peeling 

Thereafter, the bonded substrate 51 after the peeling was carried into the mechanical polishing chamber filled with 
dry nitrogen, and the porous Si film remaining on the reflective metal films 73 after the peeling was removed by the 
mechanical polishing machine with polishing cloth on the pad 

Then another opposite bonded substrate 61 illustrated in Fig 6 was set in the dry nitrogen chamber. This opposite 

10 bonded substrate 61 was preliminarily provided with such stripes of ITO film 62 as to intersect with the longitudinal 
direction of the stripes of the aforementioned striped metal films 52. at positions where the positions of the polished, 
transparent electroconductive films 21 on the bonded substrate 51 after the peeling were opposed. 

Further, an epoxy-based adhesive or a phenol-based adhesive as a sealing adhesive was preliminarily applied 
around the opposite bonded substrate 61 by the screen printing method or the dispenser applying method. 

15 The bonded substrate 51 provided with the EL devices of the tandem structure, produced in the previous step, 

was carried into this dry nitrogen Chamber, and the two bonded substrates 51 and 61 were overlaid on each other by 
the predetermined arm operation so that the stripes of ITO films 62 were opposed to the transparent electrode ITO 
films 21 transferred on the bonded substrate 51 . Then the two substrates 51 and 61 were kept under heat and pressure 
to be sealed and bonded by the sealing adhesive. 

20 Fig. 22 is a sectional view of a device of the present invention produced through the process described above. 

Numeral 101 in Fig 22 designates the sealing adhesive described above. 

The EL apparatus for passive matrix drive produced in this way was driven by the driving device shown in Fig. 7 
to Fig. 10, and presented good EL emission display of moving picture over the long period of 20 or more days, based 
on the high-luminance light emission of 200 or more cd/m 2 . 

25 Fig. 8 shows voltage waveforms of a scanning selection signal and a scanning non-solcction signal applied to the 

scanning signal lines in one horizontal scanning period (1 H), and a light emission signal and a non-light-emission signal 
applied to the information signal lines. The first phase of the scanning selection signal is set to voltage 2V 0 and the 
second phase thereof to voltage 0. In this case, the first-phase voltage may be over the voltage 2V 0 . The scanning 
non -selection signal is set to the voltage 0 in the first phase and the second phase In this case, a DC component may 

30 be added to the voltage 0 in the forward bias direction or in the reverse bias direction It may also be contemplated 
that the first-phase voltage is set to the voltage 0 while the second-phase voltage to the voltage 2V 0 . In this case, the 
light emission signals of Fig. 7 function as non-light-emission signals while the non-light-emission signals as light 
emission signals. 

In the light emission signal a light emission inducing signal of voltage -V 0 is set in synchronism with the pulse of 
35 voltage 2V 0 of the first phase in the scanning selection signal, so that the voltage 3V 0 , which is greater than the light 
emission threshold voltage 2V 0 in the forward bias direction, is applied to the EL device, thereby producing the light 
emission state. Further, the light emission signal also includes the voltage V 0 applied in synchronism with the voltage 
0 of the second phase in the scanning selection signal, so that the voltage -V 0 is applied to the EL device on this 
occasion, thereby producing the non-light-emission state. 
40 When the non-light-emission signal is applied in synchronism with the first-phase voltage and the second-phase 

voltage of the scanning selection signal, the voltage V 0 is applied in either case thus producing the non-light-emission 
state. 

On the other hand, during application of the scanning non-selection signal (i.e., during a non-selecting period), the 
EL device receives either the light emission signal or the non-light-emission signal through the information signal line, 
45 so that AC voltage, created by the voltage V 0 and voltage -V 0 forming the light emission signal and the non-light- 
emission signal, is applied thereto. 

Fig. 9 is a timing chart to show the scanning selection signals for generation of the light emission states illustrated 
in Fig. 7, and the light emission signals and non-lighl-emission signals. Fig. 10 is a timing chart of voltages applied to 
the EL dev.ee at each intersection in this case, which illustrates states in which the AC voltage, which is below the 
50 threshold voltage, is applied to the EL devices during the non-selecting periods. 

(Example 7) 

An EL apparatus for passive matrix drive was produced by the same method as in Example 6 except that a single- 
55 crystal Si substrate with a smooth surface replaced the single-crystal Si substrate with the uneven surface used in 
Example 6 and that the porous film was formed by placing a mask covering only the positions corresponding to the 
depressions during the anodization for formation of porous Si film and anodizing only the positions corresponding to 
the projections 
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The apparatus produced in this example achieved continuous high-luminance emission over the period of 20 or 
more days to show good EL emission display ot moving picture 

(Example 6) 

An EL apparatus for passive matrix drive was produced according to the same method as in Example 6 except 
that the single-crystal Si substrate used in Example 6 was replaced by a substrate in which a polycrystal Si film was 
formed on an insulating film of Si0 2 on a surface of a single-crystal Si substrate. 

The apparatus produced in this example showed good EL emission display of moving picture based on continuous 
io high-luminance emission over the period of 20 or more days. 

(Example 9) 

An EL apparatus for passive matrix drive provided with three-primary color emitting EL devices, REL, GEL and 
75 BEL, was produced by setting the pitch of the projections of the uneven single-crystal Si substrate used in Example 6 
three times longer, and repeating the steps ot Example 6 three times, using the EL material for emission ot red light 
(REL). the EL material for emission of green light (GEL), and the EL material for emission of blue light (BEL). 

The apparatus produced tn this example was driven to show display of moving picture by full-color EL emission, 
and it achieved continuous high-luminance display over the period of 20 or more days. 



20 



(Example 10) 

The same substrate as the single-crystal Si substrate illustrated in Fig. 21 in Example 6 was produced and was 
carried into the dry nitrogen chamber by the arm. The bonded substrate 111 illustrated in Fig. 11 was preliminarily set 
25 in the chamber. 

This bonded substrate 1 1 1 had the through holes 1 1 2 at the positions corresponding to the projections of the single- 
crystal Si substrate. Each of these through holes 112 was charged with the electrically conductive paste agent 121, 
which became the adhesive electric connection members, in a heap as illustrated in Fig. 1 2 on the top and bottom sides. 

This bonded substrate 1 11 was overlaid on the single-crystal Si substrate illustrated in Fig. 11 so that the conductive 
30 paste heaps 1 21 and the reflective metal films 73 were opposed to each other, and the two substrates were kept under 
pressure and heat. 

Then the bonded substrate 111 was peeled off through the porous Si film 12 on the single-crystal Si substrate 11, 
thereby transferring the EL devices of the serially connected tandem structure composed of the first EL device of the 
transparent electroconductive film 21 , EL layer 3, and transparent electroconductive film 41 , and the second EL device 
35 of the reflective metal film 73, EL layer 74, and transparent electroconductive film 75, onto the side of the bonded 
substrate 111 . 

Then an adhesive electric connection member 121 (conductive paste agent) was placed on each drain electrode 
pad in the TFT substrate of Fig. 1 3 to Fig. 1 6 mounted in the same dry nitrogen chamber. The bonded substrate 1 1 1 
and TFT substrate were overlaid on each other so that the adhesive electric connection members 121 on this TFT 

40 substrate and the conductive paste heaps 1 21 on the bottom surface 1 22 of the aforementioned bonded substrate 1 1 1 
were opposed to each other, and the two substrates were kept under pressure and heat, thereby fixing the two sub- 
strates through the conductive electric connection members 121. 

Then the same substrate as the bonded substrate 61 illustrated in Fig. 6 was also set in the same chamber Sealing 
adhesive 211 was applied around this bonded substrate 61, and the two substrates were overlaid on each other so 

45 that the striped ITO film 62 on this bonded substrate 61 and the transparent electroconductive film 21 of the tandem 
structure transferred to the top surface 1 23 side of the bonded substrate 111 bonded to the TFT substrate were opposed 
to each other. Then the two substrates were kept under pressure and heat to be fixed and sealed (with the sealing 
adhesive 211). 

Fig. 23 is a sectional view of the EL apparatus using the TFTs produced in this example. Numeral 212 in the drawing 
50 denotes the EL device of the tandem structure described above. 

The EL apparatus for active matrix drive produced in the present example was driven for display and realized 
display of moving picture based on continuous light emission of 200 or more cd/m 2 over the long period of 20 or more 
days 

Materials applicable as the organic EL materials in the present invention are those disclosed, for example, in 
55 Scozzafava's EPA 349.265 (1990); Tang's USP 4,356,429; VanSlyke et al.'s USP 4,539,507; VanSlyke et al.'s USP 
4 720.432 Tang et al.'s USP 4,769,292; Tang et al.'s USP 4,885,211; Perry et al.'s USP 4,950,950; Littman et al.'s 
USP 5 059 861 VanSlyke's USP 5,047,687; Scozzafava et al 's USP 5,073,446; VanSlyke et al.'s USP 5,059 862; 
VanSlyke et al 's USP 5,061 ,617; VanSlyke's USP 5 1 51 ,629; Tang et al.'s USP 5,294,869; Tang et al.'s USP 5,294 870 
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The E L layer is comprised of an organic hole injection and migration zone in contact with the anode and an electron 
injection and migration zone which forms a junction with the organic hole injection and migration /one The hole injection 
and migration zone can be made of a single material or plural materials and is comprised of the anode, a continuous 
hole migration layer interposed between a hole injection layer and the electron injection and migration zone, and the 
hole injection layer in contact therewith Similarly, the electron injection and migration zone can be made of a single 
material or plural materials and is comprised of the cathode, a continuous electron migrat.on layer interposed between 
an electron injection layer and the hole injection and migration zone, and the electron injection layer ,n contact therewith 
Recombination of hole and electron and luminescence occurs in the electron injection and migration zone adjacent to 
the junction between the electron injection and migration zone and the hole injection and migration zone 
Compounds form.ng the organic EL layer are deposited typically by vapor deposition, but they may also be deposited 
by other conventional technologies. 

In a preferred embodiment the organic material of the hole injection layer has the general formula below. 



15 



25 



30 




In the above formula, Q represents N or C-R (where R is alkyl such as methyl, ethyl, or propyl, or hydrogen), M is 
a metal a metal ox>de, or a metal halide, and T1 , T2 represent hydrogen or both make up an unsaturated six-membered 
ring containing a substituent such as alkyl or halogen A preferred alkyl part contains approx.mately one to six carbon 
atoms while phenyl composes a preferred aryl part. 

In a preferred embodiment the hole migration layer is aromatic tertiary amine. A preferred subclass of the aromatic 
tertiary amine contains tetraaryldiamine having the following formula. 
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In the above formula Are represents arylene, n an integer from 1 to 4, and Ar R 7 , R 8 , R 9 each an aryl group 
selected In a preferred embodiment the luminescence, electron injection and migration zone contains a metal ox.noid 
45 compound A preferred example of the metal oxinoid compound has the general formula below. 
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In this lormula R 2 -R 7 represent substituent. In another preferred embodiment the metal oxinoid compound has the 
following formula 
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35 In the above formula R 2 -R 7 are those defined above, and L1 -L5 intensively contain 1 2 or less carbon atoms, each 

separately representing hydrogen or a carbohydrate group of 1 to 12 carbon atoms, wherein L1. L2 together or L2, 
L3 together can form a united benzo ring. In another preferred embodiment the metal oxino.d compound has the 
following formula 



40 



45 




55 



In this formula R 2 -R 6 represent hydrogen or other substituent. The above examples only represent some preferred 
organic materials simply used in the electroluminescence layer Those are not described herein for the intention of 
limiting the scope of the present invention, but generally indicate the organic electroluminescence layer As understood 
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from the above examples the organic EL materials include the coordinate compounds having the organic Ngand 

The EL devices used in the present invention may be the other EL devices than the EL devices described above 
and the organic EL devices are particularly preferred In particular, the EL devices are those composing the REL. GEL, 
and BEL devices 

Specific examples of the REL. GEL. and BEL materials were listed above, but it should be noted that the present 
invention is by no means limited to these examples, but the inorganic EL materials can also be applied instead of the 
organic EL materials. 

The present invention made it possible to continuously produce the EL apparatus for passive matrix drive, and the 
EL apparatus for active matrix drive using the TFTs without exposure to the atmosphere, thereby achieving continuous 
high-luminance light emission over the long period 

The present invention made it possible to form the organic electroluminescence devices for emitting the three 
primary colors on a single substrate in vacuum, in a reduced-pressure space, or in a dry nitrogen atmosphere without 
exposure to the atmosphere, thereby providing the electroluminescence devices realizing the continuous, stable, high- 
luminance light emission over the long period. 

Claims 

1. A production method of electroluminescence device comprising steps of making a surface of a crystal silicon 
substrate porous to form a porous silicon film forming a first electroconductive film on the porous silicon film, 
forming an electroluminescence film on the first electroconductive film forming a second electroconductive film 
on the electroluminescence film; peeling a laminate of the first electroconductive layer the electroluminescence 
film, and the second electroconductive film from the crystal silicon substrate; and mounting the laminate on a first 
base material 

2. The production method of electroluminescence device according to Claim 1 , wherein the surface of said crystal 
silicon substrate has an uneven shape. 

3. The production method of electroluminescence device according to Claim 1 wherein said porous silicon film is 
distributed in a pattern of islands on the crystal silicon substrate 

4. The production method of electroluminescence device according to Claim 1 , wherein said first base material has 
a third electroconductive film, said production method further comprising a step of electrically connecting said third 
electroconductive film to the second electroconductive film of said laminate. 

5. The production method of electroluminescence device according to Claim 4, wherein said step of electrically con- 
necting is carried out with an adhesive electroconductive material. 

6. The production method of electroluminescence device according to Claim 4, wherein said third electroconductive 
40 film is lormed in a pattern of stripes. 

7. The production method of electroluminescence device according to Claim 1 , further comprising a step of preparing 
a second base material having a fourth electroconductive film and a step of electrically connecting said fourth 
electroconductive film to said first electroconductive film. 

The production method of electroluminescence device according to Claim 7, wherein said fourth electroconductive 
film is formed in a pattern of stripes. 

The production method of electroluminescence device according to Claim 1 , wherein said first base material has 
so a third electroconductive film formed in a pattern of stripes, said production method further comprising a step of 

electrically connecting said third electroconductive film to said second electroconductive film of the laminate, and 
a step of preparing a second base material having a fourth electroconductive film formed in a pattern of stripes, 
locating said second base material so that the pattern of stripes of the fourth electroconductive film intersect with 
the pattern of stnpes of the third electroconductive film, and electrically connecting said fourth electroconductive 
55 film to said first electroconductive film. 

10. The production method of electroluminescence device according to Claim 1 , further comprising a step of polishing 
the first electroconductive film after said peeling step 
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H. The production method of electroluminescence dev.ce accord.ng to Cla.m 1 wherein sa.d electroluminescence 
film is an organic electroluminescence film 

12 The production method of electroluminescence dev,ce according to Claim 1 wherein sa,d first electroconduct,ve 
f,lm composes a cathode and said second electroconductive film composes an anode 

13 The production method of electroluminescence dev.ce according to Claim 1 . where.n said f.rst electroconductive 
f,lm is a transparent electroconductive film and said second electroconductive film is a metal film. 

14 The production method of electroluminescence dev.ce according to Claim 1 , wherein said first base material com- 
pnses a tht film trans,s.or circuit for active matrix dnve, said production method further compns.ng a step of 
electrically connecting said second electroconductive film to a dram portion of said circuit 

The production method of electroluminescence device according to Cla.m 14, wherein said step of electrically 
connecting is carried out with an adhesive electroconductive material 

The production method ot electroluminescence dev,ce according to Claim 1 . wherein said first base material I com- 
poses a thin film transistor circuit for active matrix dnve, sa,d production method further comprising a step of 
e ectncal y connecting sa,d second electroconductive film to a drain portion ot said circuit, and a step of preparing 
fsecond b^e matena, having an electroconductive ,„m expected to be a common electrode, and e.ectnca.ly 
connecting said first electroconductive film to said electroconductive film. 

17 The production method of electroluminescence dev.ce according to Claim 1 , further comprising a step of preparing 
said first base material having a through hole, and placing an adhesive electroconductive material ,n the through 
hole a stop of makin9 the adhesive electroconductive material in the through hole adhere to sa.d second dec tro- 
conductte'L, and a'step of preparing a second base material having a thin film transistor circuit for active matrix, 
and making sa.d adhesive electroconductive material adhere to a dra.n port.on of sa.d c.rcu.t. 

18 The production method of electroluminescence device according to Claim 1 . further comprising a step ^P'°Pa»"9 
sa.dLt base material having a through hole, and placing an adhesive electroconductive material .n 
hole a step of making the adhesive electroconductive material in the through hole adhere to sa.d second elec tro- 
conductte fl a step of preparing a second base material having a thin film transistor c.rcuit for act.ve matrix, 
SS I adhes.ve electroconductive material adhere to a dra.n portion of sa.d c.rcuit, and b step of P- 
pannTa thfrd base material having an electroconductive film expected to be a common electrode, and electrically 

35 connecting said electroconductive film to said first electroconductive film. 

19 The production method of electroluminescence device according to Claim 1 , wherein at least the surface of said 
' crystal silicon substrate is covered by single-crystal silicon or polycrystal silicon. 

40 20. The production method of electroluminescence devide according to Claim 1 , wherein said crystal silicon substrate 
is a single-crystal silicon substrate. 

21 A production method of electroluminescence device comprising steps of making a surface of a crystal silicon 
sub trate porous to form a porous silicon film, forming a first electroconductive film on the porous s.hcon t rr, 
?orm ng an electroluminescence film on the first electroconductive film; form.ng a second electroconductive film 
onThe electroluminescence film; peeling a laminate of the first electroconductive layer, the electroluminescence 
L and the second electroconductive L from the crystal silicon substrate, mounting the laminate on a first base 
Serial and then repeating the all foregoing steps one or more times except for using an electroluminescence 
film of a different kind from the first mentioned electroluminescence film. 

22 The oroduction method of electroluminescence device according to Claim 21 , wherein said all steps are repeated 
ihree ^eS lo form sa,d electroluminescence films of different kinds for red light emission, green light emission, 
and blue light emission. 

ss 23. The production method of electroluminescence device accord.ng to Claim 21 or 22, wherein said electrolumines- 
cence films are films made of organic electroluminescence materiali 

24. The production method of electroluminescence dev.ce according to Claim 21 , wherein sa,d first electroconductive 
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Mm composes a cathode and sa,d second electroconductive dim composes an anode. 

25 The production method of electroluminescence device according to Claim 21 . wherein at least the surface of sad 
crystal silicon substrate is covered by s.ngle-crystal silicon or polycrystal silicon. 

5 26. The production method of electroluminescence device according to Claim 21 wherein said crystal silicon substrate 

is a single-crystal silicon substrate. 

27 A production method of electroluminescence dev,ce comprising steps of: forming a first electroconduct.ve f,lm on 
io a £ s. base material having a peeling layer so as to keep said f.rst electroconductive f,lm in a close fit w th he 

pee. ng tayeMo m ng an electroluminescence film on the first electroconductive film: forming a second electro- 
costive film on the electroluminescence film: peeling a laminate of the first electroconductive film, the electro- 
Lmfnes"ncrf,°m, and the second electroconductive film from the first base material: and bonding sa,d laminate 
onto a second base material prepared separately. 
15 28. The production method of electroluminescence device according to Claim 27, wherein sa,d first base materia. ,s 
a single-crystal silicon substrate. 

29. The production method of electroluminescence device according to Claim 27 , wherein said peeling layer is a porous 
20 silicon film. 

30. The production method of electroluminescence device according to Claim 28, wherein a surface of sa,d crystal 

silicon substrate has an uneven shape. 

2S 31. The production method of electroluminescence device according to Claim 29, wherein said porous silicon film is 
distributed in a pattern of islands on the crystal silicon substrate. 

32 An electroluminescence device comprising: a first electroluminescence member having a first anode, a first cath- 
ode and a r e Tectrolum,nescen C e materia, interposed between said first anode and firs, cathode and a second 
^c.ro linScen e member having a second anode overlaid on sa,d first electroluminescence member a second 

Lthod and a second electroluminescence material interposed between said second ^^^^ 
where.n said first anode and second anode are connected to each other and wherein sa,d f.rst cathode and second 
cathode are connected to each other. 

33 The electroluminescence device according to Claim 32, wherein each of said first and second electroluminescence 
matenalsTs an ,norgan,c electroluminescence material or an organic electroluminescence material. 

.^^i^ irx niaim 19 wherein said first and second electroluminescence ma- 

34. The electroluminescence device according to Claim 3d wnerem sdiu 

terials are both organic electroluminescence materials. 

rr j inn t ~ riflim 19 wherein said first and second electroluminescence ma- 

35. The electroluminescence device according to Claim 3d. wnerein sdiu 

terials are both inorganic electroluminescence materials. 

, inn tr , nia.m 19 wherein said first and second electroluminescence ma- 

36. The electroluminescence device according to Claim 3d wnerein sdiu im»i 

45 terials are both electroluminescence materials of the same color. 

^ ArHinn t( ~ riaim 19 wherein said first and second electroluminescence ma- 
V7 ThP Piprtrolum nescence device according to uiaim wneium =>a<^ m^t. 

terLs are both electroluminescence matena.s o, the same color and emit light o. one color out of red, green, and 
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38. The electroluminescence device according to Claim 32, wherein sa,d first anode is insulated from said second 

cathode. 

39. The electroluminescence device according to Claim 32, wherein said first cathode ,s insulated from said second 

55 anode. 

40. The electroluminescence device according to Claim 32, wherein one of said firs, anode, first cathode, second 
anode, and second cathode is made of a reflective metal and the others are made of a transparent electrocon- 
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ductive material 



41 



An electroluminescence device comprising a first electroluminescence member having a first e ectrode, a first 
elect otmmescence material connected to the f.rst electrode, and a second electrode connected to the first e lec , 
t olumtescence material: and a second electroluminescence member havmg a third electrode overlaid on he 
second electrode of the first electroluminescence member with an insulating layer ,n between, a second elec ro- 
uTnescence material connected to the third electrode, and a fourth electrode connected to the second electro- 
urn neLence material wherein the first electrode and the third electrode are connected to each other and he 
eTond e ectrode and the fourth electrode are connected to each other and wherein the first electro* and the 
fourth electrode are insulated from each other and the second electrode and the third electrode are insulated from 
each other. 

42. The electroluminescence dev.ce according to Claim 41 , wherein said f.rst electrode and third electrode are set as 
anodes and said second electrode and fourth electrode as cathodes. 

43. The electroluminescence dev,ee according to Claim 41 , where.n sa.d first electrode and third electrode are set as 
cathodes and said second electrode and lourth electrode as anodes 

44 The electroluminescence device according to Claim 41 , wherein sa.d first electrode is made of a reflective metal 
' and said second electrode, third electrode, and fourth electrode are made of a transparent eleclroconductive ma- 

terial. 

45 The electroluminescence device according to Claim 41 , wherein each of said first and second electroluminescence 
' materials is an inorganic electroluminescence material or an organic electroluminescence material. 

46. The electroluminescence device according to Claim 41 wherein said first and second electroluminescence ma- 

terials are both organic electroluminescence materials. 

47. The electroluminescence device according to Claim 41 wherein said first and second electroluminescence ma- 
30 terials are both inorganic electroluminescence materials 

48. An electroluminescence apparatus comprising electroluminescence devices arranged along plural rows ; a ,nd plural 
columns, each said electroluminescence device comprising a first electroluminescence member having a first 
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electrode a first electroluminescence material connected to the first electrode, and a second electrode connected 
to the first electroluminescence material; and a second electroluminescence member having a th.rc i electrode 
overlaid on the second electrode of the first electroluminescence member with an insulating layer in between a 
second electroluminescence material connected to the third electrode and a fourth electrode connected to he 
second electroluminescence material, said electroluminescence devices havmg such a device s tructure ha the 
first electrode and the third electrode are connected to each other and the second electrode and fourth e ectrode 
are connected to each other and that the first electrode and the fourth electrode are insulated from each other and 
the second electrode and the third electrode are insulated from each other, said electroluminescence apparatus 
comprLng f.rst wires, each first w.re being a common wire for connecting the first electrodes of the e lectrolum,- 
nescence devices on one of said rows, and first driving means for driving the first w.es said apparatus further 
comprising second wires, each second wire be,ng a common w.re for connecting the fourth electrodes of the 
electroluminescence devices on one of said columns, and second driving means for driving the second wires. 

49 The electroluminescence apparatus according to Claim 48, wherein said first driving means comprises means for 
applying a scanning Signal to the first wires and said second driving means comprises means for applying an 
information signal according to information, to the second wires in synchronism with the scanning signal. 

50. The electroluminescence apparatus according to Claim 48, wherein said first electrode and third electrode are set 
as anodes and said second electrode and fourth electrode as cathodes. 

51 . The electroluminescence apparatus according to Claim 48, wherein said first electrode and third electrode are set 
ss as cathodes and said second electrode and fourth electrode as anodes. 

52 The electroluminescence apparatus according to Claim 48, wherein said first electrode is made of a reflective 
' metal and said second electrode, third electrode, and fourth electrode are made of a transparent eleclroconductive 
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53 The electroluminescence apparatus according to Cla.m 48. where.n each of said first and second electrolumines- 
len™ .s an -norgan.c electroluminescence material or an organ, electroluminescence matenal. 

54. The e.ectro,um,nescence apparatus according to Claim 48 : wherein sa.d f.rst and second electroluminescence 
materials are both organic electroluminescence materials. 

The electroluminescence apparatus according to Claim 48, where.n said first and second electroluminescence 
materials are both inorganic electroluminescence materials. 

An electroluminescence apparatus comprising electroluminescence devices arranged along plural rows and plural 
co ,u^^^ to the respective electroluminescence devices, gate w.res^ each . gate w.re 

mmmmmmm 

^^i^^S^e insulated from each other and the second electrode and the third ele ctrode ^re insu- 
fated'rom each other. said electroluminescence apparatus further comprising a common w,re for connec ng he 
Ifrst elccuodc o, the c.cctro^mincsconco dcv,ce to each dram o. sa,d sw.tch.ng dcv.o and for connects the 
fourth electrodes of said electroluminescence devices in common. 

The electroluminescence apparatus according to Cairn 56, wherein said common wi» i. a p.uraWy of wires for 
connecting the fourth electrodes of the electroluminescence devices ,n common on each row 

The electro,um,nescence apparatus according to Cairn 56. wherein said first e.ectrode and third electrode are set 
as anodes and said second electrode and fourth electrode as cathodes. 

59 The electroluminescence apparatus according to Cairn 56, where,n said first electrode and third e.ectrode are set 
' as cathodes and said second electrode and fourth electrode as anodes 

material. 

61 The electroluminescence apparatus according to Claim 56, wherein each of said first and second electrolumines- 
Lnce rSeSTi. an morgan, electroluminescence matenal or an organic electroluminescence materia,. 

62. The electroluminescence apparatus according to Claim 56, wherein said t.rst and second electroluminescence 
45 materials are both organic electroluminescence materials. 

.„ rhim whprpin said first and second electroluminescence 

63. The electroluminescence apparatus according to Claim 56, wherein saia nrsi 

materials are both inorganic electroluminescence materials. 

A production method of electroluminescence device comprising: a first step of making a surface > of a first crystal 
si "con substrate porous to form a first porous silicon film, forming a firs, e^ctro conductive film or ' *e ^P0~« 
silicon film, forming a first electroluminescence film on the first e.ectroconductive film, and 'e*m*g a secon ,ec 
troconductivc film on the first electroluminescence f.lm: a second step of making a surface o a second crystal 
sTcon substrate porous to form a second porous silicon film, forming a third electroconduct.ve m on the se end 
ooTous silicon film forming a second electroluminescence film on the third electroconduct.ve film, and forming a 
fourth etcZZuLe fl!n on the second electroluminescence film: a third step of overling he second elec- 
tion ole film of the first crystal silicon substrate, produced ,n the first step and ^^^"^^ 
eTectroconductive film of the second crystal silicon substrate with an insulator ,n between, connecting the f.rst 
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electroconductive film to the third electroconductive film and connecting the second electroconductive film to the 
fourth electroconductive film a fourth step of peeling a laminate of the first electroconductive layer the first elec- 
troluminescence film, the second electroconductive film, the third electroconductive film, the second electrolumi- 
nescence film, and the fourth electroconductive film from the first or second crystal silicon substrate: and a fifth 
5 step of bonding the laminate onto a first base material 

65. The production method of electroluminescence device according to Claim 64, wherein the surlaces of said first 
and second crystal silicon substrates have an uneven shape 

w 66. The production method of electroluminescence device according to Claim 64, wherein each of said first and second 
porous silicon films is distributed in a pattern of islands on the crystal silicon substrate. 

67. The production method of electroluminescence device according to Claim 64, wherein said first base material has 
' a fifth electroconductive film, said production method further comprising a step of electrically connecting said fifth 

is electroconductive film to the first or fourth electroconductive film of said laminate. 

68. The production method of electroluminescence device according to Claim 64. wherein said step of electrically 
connecting is carried out with an adhesive electroconductive material. 

20 69. The production method of electroluminescence device according to Claim 67, wherein said fifth electroconductive 
film is lormed in a pattern of stripes. 

70. The production method of electroluminescence device according to Claim 64, wherein said third step comprises 
a step of forming a first insulating film on the second electroconductive film, a step of forming a second insulating 

25 film on the fourth electroconductive film, and a step of electrostatically bonding the first insulating film to the second 

insulating film. 

71 . The production method of electroluminescence device according to Claim 70, wherein said step of electrostatically 
bonding the first insulating film to the second insulating film comprises a step of subjecting at least one of the first 

30 and second insulating films to a corona discharging process 

72. The production method of electroluminescence device according to Claim 64, comprising a further step carried 
" out after completion of said fifth step, said further step being a step of peeling the other crystal silicon substrate 

remaining without being peeled, from said laminate, and bonding an exposed electroconductive film of the laminate 
35 to a second base material. 

73. The production method of electroluminescence device according to Claim 72, wherein said second base material 
comprises a sixth electroconductive film connected to said exposed electroconductive film. 

40 74. The production method of electroluminescence device according to Claim 64, wherein said sixth electroconductive 
film is formed in a pattern of stripes. 

75. The production method of electroluminescence device according to Claim 64, wherein said first base material 
comprises a thin film transistor circuit for active matrix drive. 
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76. The production method of electroluminescence device according to Claim 64, wherein each of said first and second 
electroluminescence materials is an inorganic electroluminescence material or an organic electroluminescence 
material. 

50 77. The production method of electroluminescence device according to Claim 64, wherein said first and second elec- 
troluminescence materials are both organic electroluminescence materials. 

78. The production method of electroluminescence device according to Claim 64, wherein said first and second elec- 
troluminescence materials are both inorganic electroluminescence materials. 



55 



79. The production method of electroluminescence device according to Claim 64, wherein said first and second elec- 
troluminescence materials are both electroluminescence materials of the same color 
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80 The production method of electroluminescence device accord.ng to Claim 64 wherein sa,d first and second elec- 
' trolummescence materials are both electroluminescence materials of the same color and emit light of one color 

out of red, green, and blue 

81 The production method of electroluminescence device according to Claim 64, further comprising a step of making 
' one of sa,d first, second, third, and fourth electroconductive films of a reflective metal and making the others of a 

transparent electroconductive material. 
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